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VARIATION IN THE REPRODUCTIVE
STATUS OF SWARMS OF ANTARCTIC
KRILL.

The swarming behaviour of Antarctic krill. Euphausia
superba. is ceptryl o its biokogy, The biclogics! compusitom
of adpseent Wnll swarms expressed through characteristics
such ng mean length, sex-rutio and stages in the moult evele
of ktill may be very dilterent, e.g. Watkias 1980, In addition
the size range of krill in swarms may be testricied in com-
parison o the Jaca) populstion (Marr, 1V628 Hamaer, 19%4;
Watkink, 1986). Such observationg have given rise to pro-
posals for sorting mechanisms based un diflereatial swim-
ming ot sinking rates (Mauenline, 1980; Kils, 1981). Hgre
we copsider Lhe muturily and $e7¢ compasition ot antmals in
38 swatns ta see if a gize-related sorung mechunism could
account for observed distribution of maturity stages.

Results and Discussian

Swarms were sampled with o lrpe Longhurs? Hardy
plankion recorder (Bone, 1980} during o 13 day penod In
February and March {985 from un area spprox S0 km square
belween Elephunt Tedand and King Geurge tsland. The length
and sexual matsoty stage were measuged on up o 100 krill
from each swarm (Muorris el af , TURK).

The sex compnsition of swarms was hiphly variable. male
and female keill weee found in all swarms bot the relative
propurtions in the individusl swarms varied areatly (propor-
tion male 19-98%). The swarms were also either virtvally al
adult orcomtaned a larpe propotion ot subsdulis. Inonly 1
Watms was the peoportion of adults less than the population
averdpe (83%), reuching a minimum ol 377 in one swarm,
The relative trequency of nccurrence ot the individual mata-
Tily slages within the swarms vaned conalderably, The twan
adult male stages were found in ull swaems, bul nu single
female malurity siage occurred 30 every swarm There was
alsa variation in the number of matunty stages 1n a swarn:
some swarms contained every maturity stuge while fn others
2y low ys lwu slyges werg present, Animals vt semalar niatue
tity oflen occurred logether a3 indiculed by the signilicant
vorrelations hetween ol) the immatire malgrity stages and
also between the more mature adult stages.

The dillerende between the length of the largest and smali-
cst krilt within ¢ach swarm varied greatly (11-30 memt me-
dian 15 mm). The size range in the swarms syas significantly
more resiricted thin would be expected if the distribution ot
s1ze renge was random (Kolmogarov-Smimov test p<0.001).
Mature knill wny o be larger then immatuare krill afthough
there ix some eyvidence of size regression afler spawaing. In
addition, the mean size of cach particular matunty stage
varied between swarms. In some swarms the mean leagths
of cach maturily stage were longer than yverage while in
athers they were shorter than ayerage.

Could these patterns of malurity stpe 8rise 45 0 fesuit of
thlssize-related sorting”? Associated maturity stages were nol
necessarily of a similar size. There was na correlation (=
175 P>0.1} between the size difterence ot gach magurity
Aage and the degrée of sssociition herween maturity Siages.
Thus, for axample, subadalt male krill (MS1, MS2and MS3)
were usuully found together bul the mean sizes of these stuges
ranged from 42.8—48.4 mm. In contrast, subadull male krill
(MS3)and aduli male krill (MA2)were negarively asspciated
but the dilference between the mean siec ol these slages wis

WMEMOIRS OF THE QUEENSLAND MUSEUM

1.1 ptno, 1t als seems unlikely that ditferences [n sex raho ot
ihe swarms could be explained simply by size diflerences in
the maturity stages because the size differences hetween the
eyuivalent male and fernale maturity stages (e.g. MA2 and
FA3) were ustally small, although sometimes stati<tically
significant,

Passive sorling mechamsms based on size-dependent
swimming or sinking speeds and ditferential prowth may
axplain the inter-swarm differences in krill size, however,
they appear 1o account foe litle of the inter-swarm varistion
nsex and inawindy stage, The very low numbers of maturing
females found without aftached speematophorey suppests
that mating. must occur rapidly after eich moult, Because of
the sery uneven numbers of males and females in many
swarms it is likely therefore that active behavioural responges
ate important i hanging male and female Keill 1ogether o
mate. Thus the swarms containing only mature males may be
acrively searching for aggregations of mature temale kall.
However, the actual mechunisms (or producing Lhe observed
swarm digributions of reproductively active and inactive
maturity stuges have still 1o be determined.
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